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(54) PLASMA DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma display 
device which is capable of enhancing contrast on a 
display screen by relatively simple techniques. 
SOLUTION: This plasma display device comprises plural 
pairs of electrical discharge sustaining electrodes 12 
which are disposed along a first direction X on the inside 
of a first substrate 11 so as to be nearly parallel each 
other, a dielectric layer 1 4 which is formed on the inside 
of the first substrate 11 so as to cover the discharge 
sustaining electrodes 1 2, and barrier ribs 24 which are 
formed on the inside of a second substrate 21 and 
sealed between the first substrate 1 1 and the second 
substrate 21 in order to form discharge spaces 4. Here, 
the barrier ribs 24 consist of longitudinal ribs 24a formed 
in nearly parallel each other along a second direction Y 
and lateral ribs 24b formed in nearly parallel each other 
along the first direction X, in addition, the rib width W3 of 
the lateral ribs 24b is larger than the rib width W4 of the '^J^* 
longitudinal ribs 24a. 
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[00 3 5] l*S«ktra2SSE2"l«)flMM* 
f4kLT. V-VtivX (Na 2 O ■ C 

aO ■ Si0 2 ) ; WmfcfiyZ (Na 2 O • B 2 0 3 

■ Si0 2 ) , 7*/U*t54 Y (2MgO • S i 
0 2 ) . ®if*7X (Na 2 G • PbO • S i0 2 ) 

Tjcthztwx-Zh. siiasi ifcm23HS2.i<o« 

[0036] 3btfMI2 5R. 25G, 25Bli, fck 

mS2 2(0±^IS(t4>nTV>^. T^X^m^Wf 

-M2 5-RJlj6SU*U**«2 2<?>±.1il l zm j f-t>ti, M&. 
Sbtftil 2 5 G ) #J?iJ<97 H 2 2 (DlXlzmf 

ftm ( m&Mft&m 2 5 b ) ^sksijot h uxmm2 

2<7)±1flzmit>tlXi5 Y ). Ztlt><D3m&Z$&Ct& 

2k. ^ft<^31£££?B£t^l>li&^3bftWI2 5 
R. 2 5G, 2 5Bk*<St-ri»IS^ lKJSPlt 

[00 37] S3fcfcH2 5R. 2 5G. 2 5B£|fj£-t 



v ^£X(M*m*8£»R LXm^lZbtfX'%1. ij 

*u mmmim < . 3 M&mmmmim 1 < % 

[00383 mfomtfmcommmizmzm-r. 
tettm&zmfctz&mmmtix. (y 2 o 

3 :Eu), (YB0 3 Eu), (YV0 4 :Eu), 
(Y 0 . 96 Po. 60Y0. 4o0 4 :E 
u 0 . 0 4 ) - • C (Y, Gd) B0 3 :Eu], (Gd 
B0 3 :Eu), (ScB0 3 :Eu), (3.5Mg 
O • 0. 5MgF 2 • Ge0 2 : Mn) , M&lZf&tt 
&m%fomtf®tLX. (ZnSi0 2 :Mn), (B 
aAl , 2 Oi 9 : Mn) , <BaMg 2 Al, 6 O 
27 :Mn), (MgGa 2 0 4 : Mn) , (YB 
0 3 :Tb), (LuB0 3 :Tb), (Sr 4 Si 3 

o 8 c 1 4 : eu )\ ^mzwtthmmmmAt 1 

X. (Y 2 Si0 5 :Ce), (CaW0 4 :Pb), 
CaW0 4 , YP 0 . 8 5 V 0 . , 5 0 4 , (BaMg 
Al 14 0 23 :Eu), (Sr 2 P 2 0 7 : Eu) , 

(Sr 2 P 2 0 7 :Sn) %t'tf&mZtl& . 

[0 039] 3bft&l2 5R. 2 5G, 2 5 Btftfgjfefr 

m. mmmmm-iiiumz^mMminzttnx 
n^-x h ^ffifflu, mtaiix/m^zx^xwmm 

[0040]^tJ, «3t*«2 5R. 25G, 25B(i 
T H 2 2 tf)±tffif^j£ $ tlT V>T i i V ^ L s 

7 F l^xm® 2 2 ±*^PSM y ^ 2 4 <9!IMffi±£Mo 

R, 2 5G, 2 5BI2, TH^««2 2±fcB»t^*l 
fc*fi*MWK2 3±(c»*$iiTV^fcJ:V^L, THI^x 
«SE2 2±(C»t6*lfettlWW«2 3±*»6H«y 7*2 
_ : r_4.<7)®ISffi±{c:So XBf8.ZtiXV^Xi>£^. Wlzli % 
%%&m25R, 25G. 2 5B(i. HMy^2 4O[|0 
mffi±lZ<DfrB&LZHX^Xi>£^\ ^^^2 3^ 
fSM®b LX. fcfc£tfffl8bS#?**S i 0 2 

[0041] #mmwx'\t. nMy^24is, mi- 

fco. m2irtoYmvzwm%tim<mv'724z 
t. miiifaxizmv&^'ttim<?)mv72 4bt 

*T$th. #ify^2 4a{i. milZTFtXolZ^ 7H 
UX«g2 2^C<ag^«.i0(C. 7KP*mffi2 2 

kumrfciMtT**. «»/^2 4bi±. «y^2 4 
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o fc. 1 S*£*J^*-»^lMWI»tt8l 1 2fc. ffi 
tf> 1 ffi*Sffl«t4-W^««d#«S 1 2 fcOlRfcff 

-r^fc*>, #8ty72 4bJ4. »2*|6iYfe:BISrt-4B 

jwawura 1 3 vmz&fc Lxi>h. 
[0042] ^msmmx'it. mw/24 bcov ym 

314, 4 atf>y7*i|gW4<fcy *U7* 

2 4a»y5 r «W4C«UT, 4-8fgWMXT£> 
0, J:9JI#Wfcl4, 1 '5 0~3 0 0jumgflrC&4. 
$y724a<7)y7'«iW4{4. 8(cR£S*l$rV^ 

i{f 3 0-6 0 ju mS*?** . 
[0 04 3] H2t^tJ:at, «tU^24bc7)Uy(g 

fc#ff*b<. WHBBWSW!l^»2K«tX. 0. 

6~i. 2fem4xx'bhx-bh. my?* 

2 4bi4, a*iB»&»SJiT» ffiMfcHfi*r*A*«S 
iogltfm. JS«2ISl4*^O^3t<0»«<0|6l± 

W2k«^k*R|t , C*4£kjWllJ4U\ 
[00443 ±iSL^^->'*l*olitty^24^)«l 

j&fffi k . lfeWMaK)»MI#*«fe««W-* - k 

t^^K^fcfi^UfctmfcJflv^kaf-CS 
4. HHiy7*2 4 0»Sttl 0 0-1 5 0ummSXi> 
h. K«U^24fc:*J»t**Ur24aia<0t«yf-iaiH 
(4. fcfcitflOO-^OOjumgflTC**. ISM 'J 7* 
2 4Cfc<t£>1£y 72 4 b 13^^131114. *U7*2 
4 a^>e7f^)*&3fta*T*4. 
[ 0 0 4 5 3 &*3. *S8BW«1. HMfcy 7*2 4«>£ 

3yh5*Mfc£0*. I§gy72 4£lt<-r&;fr£k 

Hfe^*feH8k LTt4. 
[ 0 0 4 6 3 US V f 2 4 £ J: -5 t ffl£ iufeJWLSIBO 
3b£ftl25R. 25G. 25B14, &«^4(*|C0& 

[00471 77 x-?mfms.cr>mjkii& 

mz. *mcomimBiz&&7yx~?wmw.cogm 

-ftmz^XWfflth . & 1 1 0 {4, VXT<?)~H 
^#7 **» 6*4 $ 1 SK 1 1 o£BS(cfc k * 



^U^^fcJ:9lTO«*W*U 7*bUV^57 
4ft«tlJ:^xyf-y^a«KJ:9ITOJi^h9-f 

*S12£. fflt »Jfc*4. 1 2 tt, $ 

l^WWCKtfTV**.' 

[00483 flllSKl ltf)rtffi£ffifc:. fck*. 

57 < tm& i tfx •/ f-y^Sffitc J: 0 7* 5 -*7AJ& 
y ifc^ioT, &2fcm*t&«S 1 2 
WiSraot^'Xt^l 3£?*&flW 4. ^T. 
®S 1 3 j&*#j£$*lfcfS 1 3£R 1 1 OrtiB^iBt 2^ U 3 

vmm ( s i o 2 ) i*6j&£i*«fMi 1 4 frjM 
[00493 *^M^st{4. mmm 1 4 ^^jscojg 
m. mmm. z?v-yemm#ffiiZtih. mz. 

'J y^fc J: 0 J?$ 0 . 6 /z mC0WHt~?7 %*i/*7J* ( M 
gO) K«4fiail5i»*ti. ISLhWiefcrJ: 
0 m 1 1 0 Sr^jfrf 4 £ t ifiXt 4 . 
[0050]^/^. 9 2^n-^2 0 SrJilTW^at'f^S 
%m&ii : ?x*?V-yiiyXfrh$&W.2 

comfc2 1 ±c tzt nmmmiz£')T>u$-*;j>m 

mz£*)^?-->7i-&ztx\ TYVxnm22* 

h&2<rrtm£mfx^h. mz, x?v-vm\m 
izx^mzim&tfy^-xbmz&f&L. zco& 
m&fiyx^-xhmzMitz-fzztizx-oxtmm 

2 3£^l£-f6. 

[0051] -to*. mmm2 3±tc. 01-031; 

-yEPSOS. •9-yH7*77.hft. H5-f7^;^^!S 
^=5:k'^0!l^-rsc:k*^S. Yy47 4)VJ»mt 
14. S«LB2§dra7 4^A£7S*-hU Sl3t*iJ: 

sr^*u> mn l z£iX!iiitzmnmzffimv7'Mfm 

fcH«y7'»jic«<otm* J «o, Ha»j7*2 4k*4. 

ttmm&B&L. mitii&ifmmzx^xzcDtfmmz 
w--y?Ltztk. mi^o^mx'hh. mi m 

0* cgjg-c&i>. ftb&ffiKi. 2^rams-C'*i.. 

[00 52] »2»R2 1fc»*Sn«:««y7* 

>eot^ z\(F>%2W®.2\-k, m$&nx®j8Li. pss 

y 72 4<0lBK0ttB*«±*»^H«y 7*2 4 OlISMffii 
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\,ZS.-oX.Wmm2 5R, 2 5G. 2 5B£Bfi£-f 

s. zcomim (%mmtfam) aittt, 5 1 o- 

[oo53] r9X-7*^sai^a*±r tff 
a. bu^, fckitr^^y-^EPBifcio. ^2 

A*;H 0fc*2>t*^2 0 tZmiiirt. 8U&.IX 

is-tvmzw&ith. *<>m. iiwioi»2 

[0054] ^4*tJ£fc*"f *X5X-?**3artf>3* 

±xco~ucr,tmtmn&i 2iz. tt«Ba&«BEv b d 
/n-iw#&t* jr*<o»«ibmwi 2<mm<rm 

&*mwf&Zbl l z£'>X\ TY\s*m&22t--H<F> 

w&xmw&i 2t<vmiz7'u~-im$:&.tzit. 
S2 2fc*jv^jsaeifff-s. 

epjirtscittwi^T, mnm*wmztix^tz*Mz 

to\\X\t-tt<nfoWffimkl2<rMX'7v-imim 

tel. ttM,*Mzi5^xi&. mm.fflfti,ziivz>&.mtf 
zqx'orv-w.mizm^z m. uzMzmmnm 
izx-y xmztLk&MMtf. Rftftrnttmnmrniz 

ixm&&. 

[0055] ^mtmmi l zm^ryX'?m^w.2 x 

14. IBS 'J X2 4 (Cfc»7**yX2 4 a <0"U XflgW 3 * 
-ft U X 24 a ?)yX4@W4J:9t>*# < "f h Z t X\ ® - 
V 72 4 afcitflftU X2 4 b<D'J r«*^THt U X 
^T'&&^^X7Xv^lSBfctt®L-C. n^b? 

xham-rs. »fc. ns';x2 4£Hfc£-r!>c:fc 

Zm&zt&c\tX\ ?yh7XhtfZblz£tifi±.'? 

[0056] (m2mmm) @4~d6^-f#iis£ 
wox^xviuj^gfii o 2ji. 0i~S3^-rr 
7x-7a^S2«o^0yT'j>o. sa-r^gOTtii, 
u *«>a9i£-«ar*u wsijSfc 



[0057] [24H16 fcjjcf «fc 3 fc. #0l{£»e 

(i, »2^*/n 2o<ort«ifc»jR$n4iH«yri 2 
4*. mvy 1 24 abmvrtxmgLL. moy 
S\ rjw«U5Wn 24btMU*s. ;H 

OfityXSSl2 4btf0SWi. H5fc^tidK, R 
24cjW»*LT**. mm±Ml 24c 

24c^«IB"CR»*t*'J>Bl/ta»U 

[ 0 0 5 8 ] 06 IZTfi-f-mcDffi y 75* 1 2 4 b£^ 
KW3«. ^'JXl 2 4aC0yXiHW4^»LT, 1~ 
6<g. $?£L<14. 4~6fgT'&9. @5^-fJ;a 
(c.-WfflBWNWB»(BW2fc«LT. 0.7~2.0fg 

[0059] MRtt, «-«y Xg* 1 2 4 bcr> 

>JX1 24 a(D«lW4(4. H3tC*1Hiy X2 4 a<0(@ 
W4tmMX'$>&. RJltl».iLi*l24ctf>*2# 

XXhh. *Htt#»-Ctt, *«JX1 2 4a(4. 
WSm&M 124 c ^RjlUTSIiKWtwSlfCV^^ 
^<ORItRSih»l 2 4 c<r>maz^X. «)Br$tiTBr 
aWfc»2*l6lYfc3iirCV^fcftV\ 
[0060] *^SfeJgSOX7X-7^ga 1 0 2X' 

it. mv~7<ozti?tiz. -wxtornvfrnmi 24 
bxm$.-th^tx\ my ax vm v y^x -<<m 
y rmmx-mfc ixhh y x-?m?f&wizim 

IX. ayh?xhtffo±.?Z>. 

[ 0 0 6 1 ] niz. ^mtmmizxtiii . mm 1 

mmiiZHMLX. «»JXl2 4afcJtlSLTffi«fc*V^ 

y vmcom y xo^-^ -y tms.? . zco 

mm 1 2 4 bOiatCRStl»±» 12 4c ZBfcf& Z t 

x\ mm±mi 24 c^v&A,i&wtm£mtz< 

_[.o.o 6.2.i-m3Miimm mi ^-tx 0 iz. *m 
tmmx'tt. mmv72 2 4<?)¥mffim%itz-£x$> 

^BkOHS 'J X2 2 4 i0|gji{4. V^S? «y 7;^Jt 
MyX2 2 4$r. ^i/'X-fX^«0}gyX2 24a 

x^risj (mmfi) izm^xmrn^mvytx-m 
$.1. &mvy*. -n<D®vywm2 2 4bT®&Li 

Xhh. Clil^OSiyXS^2 2 4b<0^(4. 05(C 
nk-fl 24cfcH«*R«l»jk»2 24ca9Bj£l,T* 
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* . kmw±m 2 24ccw lx mmm*t> a o jlc 

R«l»±»2 2 4 cCflHSBS-CRJItfcaOiB 

sWaOWCIi. 1 ffi^P 1 *«*ti 3flMW>«** 
«2 5R. 2 5G. 2 5BJ2, X;fr|6]fc8HT-It*R 

■fSrfcfcs «!>ys»224b*«X^tift-»tafllfi 
fc&tffcttfcLT, *';7*2 2 4a*iJ:lfl|y7S*2 
2 4bmfr#B**lfcAftJB* (*m*M) <7)K«^ 
ia*^*S*l4«I:dt:*oTV^4. M'J/224a 

®^-f/*t»J«L"C»4. «BUr224att.X 

a iifYariMctt urinous y 7*2 2 4 a**xii-r* 
cum&zti*. muz^tmmt:. %.-nz%tx%.m 

|^X:frflfcJ:tfY:l5ri«!]<DHIfc:, J©Btt<0Rittl»±a2 
2 4c jWftR3*ufc+2tttt u yaiessft* i 0 (c , 

|§Myy224#W-WI:LTJ>*fcW;i*. #^S6 
JBJBTli. Iuie^m2^f£^®^*l-ri»^ffl^fc* 

mmweii. mmf224w?-y*. v«* 

7 <y 7 /WBttfc L T . B&ltfc 2 2 4c tfjg 

X\ ffiS'J 7*2 2 4<GSUfc&*3 Mc*t*"f * « 
#[6]? nx h-^-^y 4 X£ $ t *^riB 

fcfc*. *fc. K»l»jtil2 24cj&* 

jgj£$ft*.ri:l;:3r*tf>T\ ZblzzyhyAhcoftl. 

imtzktfixti. xmrnmizis^x, wm 

«fc»*tTfc4*U7^*2 2 4 b<OlBfcR«l»Jl:» 
2 24c£^j£-f*.Ifc : $:<. 23?ltf>*y:/S*2 24 
b -#?)i!a/A8iy7'i:LT*>&^. 

«J2?Sr««j7*24bi:*aLTV^. B/zSf 'J 7>£>j£ 
y 7*2 4 b k • 

mizm&zti&i><7>x'&%< . *jw»>«iirtT««fc 

[ 0 0 6 3 3 fcfc *.<f , 7*7Xvf|^gg 

tvr. wmwffimx'kixh&w 

[0064] 

saw-*-** 1 , i<ifen»«ucisje3*i4 
[0065] mm 1 



£#9X^y-:T#7xa^J£*mgt£l lO^Bfc: 
fcfc 'J J^ttfcJD ITOI^ML. 7 

* h 'J V/97 4 f5ffifcJtfx>y f- yftiffilzX 0 I T 

-»«Sc€«l^€«61 2£, ML MU. 

[00663 <xt:, mi ski \<r>nm±m^ tzti 

i^^-y^i-hztizx^x. &wm$mi 2 

[0067] -eco®, 1 3 aw&sixfcis 1 * 
m imm±miz>>v a ymiffli (tztmsi 

0 2 ) JB*»&**»ttttJil4£#JftU:. 
y&fbtl ( S i 0 2 ) JfOH*ti:> #6jumT*>-3 

[0 0 68]&£, £o$/y:i^lHI5IW»»6jft4R* 

#® 1 4<0±lC^ : pt'-A^aC«t 01?$ 0 . 6 m 
■WiWfc^^*^^^ (MgO) *^)i£*ftail 5SrJ^ 

* ufc . at^isfc jos& i 1 0 Sr^-r * £ 

btfX'Zt:. 

[0069] ^ 2/^VU2 0 ^OTW^T'f^SS! 

Uvi. 5t-r. ssjjfcy5^y-^/r5^3&»fejs*»2 

<7)S«l2 1±tC. rH^«S2 2*JBJSLfc. *IC« 
&»JSU» IOffiSi^^7^-7v MSrJB&U i^) 

ffiit^ 7 x^-x b 1 * c t iz x 1 xmm 

[0 070] *<m. nnmm2 3±tc ^tttfx^ 
v-ymmzx *)im^M^^-x hzeamtt:. 
%<?xk. z<r)m2mL2\*:&ffi?nx'tmL. mi 
~03^^^-^nay7*242rmL^. z.<r> 

5 6 0* cum. mmmt. 2mmn&x'$> 

r>tz. 

[0071] mz. m 2W&2 1 izB&ztiKvmv y 
2 4<r>mz3w&<rm?mmA7 v-zm&wfflLt:. 
zom. z<Dm2mfo2iz. fcjsmcKrtu ^ 
y 7* 2 4 «oisi^)*e»ftjR±*»'4>Hfi y 7* 2 4 wmmm± 

Clot, ^3tf*12 5R, 25G, 2'5B*#*U 
5 10* CloitXl 0^^cSrffV\ ^2^-^2 0 

[0072]^, ryX^m^w&mfr-SLXtt^ 

onwm&iz^-ivmi&fSLLiz. mz. *i^c*;n 
ot^j^Motzm^bt. mLLx ! ^-)vm 

ZmfcZtt. *<Wk, Il^/H0tI2^^2 
0 t<nmzBfcZtitz£ISte$miK&, SS^xSri} 
XL. frfrh£ffl*$i±L. 7yX~?m7mW.2Z%iSL 
Zltti. WMJiXb LXlt, Xe 10 0%5:fflv\ 3 0 
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kPa^JE^T'&AL*:. 

[0073] z<r>7'yx-?m^Fm.mzn^x. m^wm 

(i. JIS C6 1 0 1-1 9 88tJ:4f^3V 

%imMMiimzm~JZ tz . ^mmmx-it. 3 y v 
yxbvmmvmm'fo&Mkmmttf. 2 6. 3x-h-> 

tz. mm%it&. -eoffi#ffiv^5i:\ ayhyxbtm 

fc, *H^K'li. 1&m*vvTWli)K 20umX'h 
0 . MiMgM^i|@W2 ti. fit U 7V)tBW2 fc m t 
224fimXt>r>. MV7<r>mW4li5 0 umX'b^ 
tz. 

[0074]MMi 

mo 7V)fl§ WJ ^(Bk IS) 1 5 0 Atm i: UdiWi. 

^ai^ffo^. ziybyxbvmmommx'h&m 
mmittiK 3 6. ixh^tz. 
[00 7 5] mmm2 

mmi tmmzix. ?7x-?m*mw.zmftb. mm 
%w%.£'€^iz. ayh7Zbcowm<r)mw>x'hz>m& 
mttf. 23. ix-h-otz. 

[0076JS1M1 

m V 7<7)W - > £ 0 4 ~0 6 (c^rT a"? — yfc L, 81 
UT^Sl 2 4bc7)JgW5$:5 0 J L£mi: U «^*Ji2 

Ymmnm-x'hhmmLftjfi. 22. i-c*ofc. 
[ 0 0 7 7 ] mm 

mmm 1 £ Jtst0u 1 1 zim ixttfri xdiz.mvy 

(D^m>t-fh^X\ ■3yh7Xhtfft±.-thZb 

fim&x'Z fz.ttz. mm 1 1 mmm 2tzimix 
ft&h*o£> zmvyz-nffimttmA-x'. 
izayh7* h^'[6]±-r & -r t tmmx'% tz. $ 

Hiiflaj 2 fcHiSWI 3 1 LT#A>& J; 3 tc. £8R 

±tiz tmux-ztz — - .. 



[00783 

\m<mm &±mwtxztz£o^ *muzxti 
tsr. immzmttmiz**). m^mmizm^y 

mt&ztffx'zz. 

im 1 ] 01 iz*%w<?>-mMBmizm$,77x-?m 
9mwm®wmtM®mmx'b h . 

[02] m2\miiz^u\-u\mzfcmmm 
mxhh. 

[03] m3\t^V7'<7)rt9-ytimw&wmt 
vmi&z^y-nmx'h & . 

[04 ] 04 u*%ty<?)®(omimBizi&&r7X'? 
mmmcD%%®mM®mmx'$> h . 

[05] 0 5 «0 1 t^-rv - m\z& 0 mmmrnx- 

[06] 06 imm 0 7<w ~yt i&mimmmt 
com® Sr ^-r ¥ffi0T' h h . 

[07] 07 (i*^BJc7)fi!!<7)^]5i^^^^ SPHINX 
co^?- ^ S:^1-^ 2 F®0T'J> l> . 

2, 10 2 - r^xv^^lg 

4- Jfcmsia 

1 o - m^*^ 

11- ms« 

12- KTOtms 

1 3- ^'xi;® 

14- -srcftJEl 

15- fiM 

20, 12 0- M2J1*>V 
21-. Jf52S*£ 
22 - TYVxn 

2 3- &&ftilK 

24, 124, 224 - PIM'JX 

24a. 1 24a, 2 24a- MV7 
"24b- SI'JT' 

124b, 224b- «|'J7^^ 

124c- RStR6±S 
_2 5.R. 2 5G..25B- m^WM 
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m^H5fJHE^p a uJI|6TI7#35^ 7- JBft«fl.JHI£lbfUl|6TI7*35^ V 
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